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Abstract. Globular clusters (GCs) are the oldest stellar systems in the Milky Way. Long time
considered as simple stellar populations, nowadays we recognize their complex star formation
history through precise abundance analysis of a variety of chemical elements in individual cluster
members. Although we do not necessarily see clues for multiple populations in all GC colour-
magnitude diagrams, all GCs present significant spreads and certain anticorrelations between their
light and α element abundances. Furthermore, the heavy element abundances in individual stars of
the primordial generation and their comparison to halo field stars and dwarf galaxies could provide
us with valuable information about the very first stars that could have formed in GCs. M75 is a
unique outer halo (galactocentric distance of ∼ 15 kpc) GC with a peculiar Horizontal Branch
morphology. Here we present the first abundance measurements of 16 individual red giants from
high resolution spectroscopy. The cluster is metal rich ([Fe/H] = −1.17± 0.02), α-enhanced, and
shows a marginal spread in [Fe/H] of 0.07 dex, typical of most GCs of similar luminosity. The O-
Na anticorrelation is clearly visible, showing at least two generations of stars, formed on a short
timescale. We also discuss r- and s-process element abundances in the context of the earliest cluster
enrichment phases.
Keywords: Globular Clusters: abundances, nuclear reactions, nucleosynthesis — Globular clus-
ters: individual: M75
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Abundance spreads and multiple populations
One of the most striking characteristics of all GCs studied to date are the large
spreads in their light elements (Fig. 1. Left). Nowadays these spreads and the observed
correlations between the p-capture and the α-elements are considered as evidence for
the existence of at least two generations of stars in the GCs [1]. They can give us clues
for the GCs formation and early evolution. The right panel of Fig. 1 shows the Na-O
anticorrelation in M 75, as measured from high-resolution (MIKE/Magellan) red giant
spectra. Stars with [Na/Fe] < 0.1 dex can be considered the remainder of a Primordial
generation that first formed in the GC. These stars are similar to the stars in the galactic
halo. In contrast, stars from the second generation show considerably higher Na- and
lower O-abundances, but they are indistinct in terms of other chemical elements (Fig. 2).
The overall α-enhancement of GCs and their small iron spreads speak for a rapid star-
formation that ceased before SN Ia began to contribute iron to the cluster environment.
But what were the most likely polluters for the 2nd generation? In present day clusters,
the fraction of 1st generation stars is small, about 30%. The best candidates for enriching
the ISM with light elements but without producing significant amounts of α and iron-
[X
/F
e
]
-0.2 0.0 0.2 0.4 0.6 0.8
[O/Fe]
-0.4
-0.2
0.0
0.2
0.4
0.6
0.8
[N
a
/F
e
]
FIGURE 1. Left: Box-plot of M75’s chemical abundance ratios. The horizontal lines indicate the me-
dian values, the boxes represent the IQR, and the vertical lines indicate the minimum and maximum val-
ues. Outliers are drawn with small circles. Right: O-Na anticorrelation in M 75. The empirical horizontal
line separates the two generations [2].
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FIGURE 2. A comparison of the α , p-, and n-capture element abundances of the 16 M75 stars (blue
asterisks) with Galactic disk and halo stars (red crosses) and individual stars from various dwarf galaxies
(green circles) from [3]
peak elements are intermediate mass AGB stars or fast rotating massive stars (FRMS).
But for both mechanisms to work one has to either invoke a top-heavy IMF for the 1st
generation or to assume that the GCs were much more massive and they lost a large
fraction of their initial mass. In fact, the similarity in chemistry and ages of the Milky
Way halo stars with the P-generation in GCs suggests that the bulk of the halo stars were
formed in GCs [1](and references therein).
r- and s-process elements
According to Fig. 3, M 75 is one of the rarer cases of GCs compatible with predom-
inant r-process production of the n-capture elements [4]. An exception are the lighter
elements Y and Zr, which are more consistent with scaled solar production. Y and Zr,
however, are associated with the weak s-process, which appears in massive (M∼ 20 M⊙)
stars on similar timescales as the r-process production from SNe II. But the [Ba/Y] ratio
is similar to that in halo stars (Fig. 3) and thus consistent with a normal IMF [5].
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FIGURE 3. Mean neutron capture elements measurements separately for the P- and I-generations in M
75, normalized to Ba. The lines display the solar and r- and s-process contributions from [7].
Fig. 3 shows that there is no difference in the n-capture elements production in the two
generations of stars. The lack of evidence of a main s-process in M 75 pulls the scales
towards FRMS being the main polluter in light elements for the second generation [6],
while the presence of a few Ba-rich stars indicates that contribution from AGB stars
cannot be ruled out. Most probably both processes take place, despite they work on very
different timescales.
Conclusions
M 75 hosts at least two chemically distinct generations of stars formed on a short
timescale, bringing it in line with other GCs of similar mass and metallicity. Our analysis
of the n-capture elements favours a normal IMF for the primordial generation of M
75. It is surprizing that, at [Fe/H] ∼ −1.2 dex, both generations seem consistent with
predominant r-process enrichment. If so, the main polluters for the second generation
should be FRMS but the observed large scatter in the [Ba/Eu] indicates that enrichment
from AGB stars is also feasible.
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